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Presented to 



with the Compliments of 
The Shawinigan Water and Power 

Company. 



ILLUSTRATED DESCRIPTION 



OF THE PROPERTY 
AND PLANT OF 



The Shawinigan Water & Power Company 

of Montreal, P. Q. 



The Company is organized under special charter granted by 



Queb 



15th, 1898. The 



Organization] 

Charter, 
Privileges, etc 



charter gives the Company the right to acquire and hold lands and 
property for the purpose of developing and operating water powers, 
electric or gas plants, and for carrying on any business of a similar 
nature ; and for the purpose of facilitating the carrying out of its 
plans, to expropriate property, more especially for the purpose of 
building transmission lines from Shawinigan Falls to any point. 

Although the privileges granted by the charter are very broad, 
proper provision is made for safeguarding the interests of stock- 
holders and creditors of the Company. 

The Company purchased from the Provincial Government of Property, etc. 
Quebec all of its property at Shawinigan Falls, including the water- 
power of the St. Maurice River at this point. The real estate 
acquired from the Government comprised eleven hundred acres, and 
the ownership of this property gives absolute control of Shawinigan 
Falls, in the St. Maurice River—one of the greatest natural water- 
powers ill existence, the river at this point falling a distance of over 
one hundred and fifty feet. The Company's property also furnishes 
ample land for the development of a town-site. 

The St. Maurice River — one of the largest rivers in Canada — 
has its source at the divide between the valley of the St. Lawrence 
and the valley of the Hudson Bay, at a point about three hundred 
miles north of Shawinigan Falls. It drains an area of about eight- 
een thousand square miles. Practically, all of this area is now 
forest, and, most of the country not being suitable for agriculture, 
is likely to remain timbered for many years. This whole area is 
thickly interspersed with lakes, so that the flow of the stream is 
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naturally more constant than most rivers of its size. For a distance 
of some four miles above the falls at Shawinigan the river broadens 
out and is practically a lake. At the foot of the falls is another 
large lake, the difference in level between the two being about one 
hundred and fifty feet. The fact of the existence of this lake above 
the falls is of great importance in that it serves as a reservoir in 
which the frazile and anchor ice, formed in the more rapid running 
water, is collected underneath the surface ice, with the result that 
but little reaches the falls. At the crest of the falls a ledge of 
rock forms a natural dam, the water directly above the crest being 
about twenty feet deep at ordinary stages of the river. 

The location of the main development canal was selected with 
an especial view to avoiding trouble from ice, which has been the 
chief cause of the unreliability of some well-known water-power 
developments. That the judgment of the Company's engineers 
was correct has been proven by the fact that during the three win- 
ters this power-plant has been in operation no trouble whatever has 
been experienced from ice. 

This first development was made by excavating a canal or fore- 
bav from a point near the crest of the falls, about one thousand feet 
to the west, the end of this canal being closed by a concrete wall, 
in which are the head-gates and the entrance to the penstock 
From the forebay-wall, penstocks about four hundred and fiftv feet 
in length conduct the water to the power-house at the level of the 
lower lake. The canal is twenty feet deep at low water and one 
hundred feet wide, and of sufficient capacity to develop ; ,000 
horse-power. The excavation is entirely in granite rock. The 



forebay-wall is so constructed that it can be extended as required 
to utilize the full capacity of the canal. 

The power-house ^ constructed on solid rock, which was blasted 
to i depth of about twenty feet to provide proper tail-races for the 
charge of water from the whet j. The building is of lid con- 
crete construction U] the window an< from that point the walls 
are of >rick twenty-four inch< in thickness. The roof is of slate 
supported by - l\ tru es. The whole building is served bv an 
electrically operated crane having a capacitv of fiftv ton 

In this power-house are now installed three unit each consist 
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ing of a pair of " Francis " turbines on a horizontal shaft, each pair Turbines. 

of turbines beinp* sunnlied with water through a uenstock nine feet 
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ing of a pair of " Francis " turbines on a horizontal shaft, each pair Turbines. 

* 

of turbines being supplied with water through a penstock nine feet 
in diameter, and discharging through a central draft-tube, and each 
capable of developing 6,000 horse-power. To each of these three 
turbines is direct connected a 3,750-K. W., 2-phase, 30-cycle, 2,200- 
volt generator. Hach unit operates at a speed of 180 revolutions 
per minute. Both the water-wheels and generators are of the best 
design and construction possible to obtain. 

Two separate units are provided for producing the exciting 
current for the generators. These units consist each of a 500 horse- 
power turbine, driving a 300-K. W. direct current generator, water 
being supplied from a separate penstock. Bach of these units is sufn- 
ieni to furnish exciting current for six generators. The governor 
is so arranged that it can be connected to either or both of these 
exciter-wheels. Auxiliary apparatus is operated either from 30-eycle 
induction-motors, or, in cases where such apparatus is needed to be 
operated independent of the large generators, from the exciter-units. 

The current is taken from the exciters over alumium bus-bars 
to the exciter switchboard, and from there distributed to the various 
generators. 

The current from the main generator is conducted through 
lead-covered cables laid in conduits to the four-pole electrically 
operated oil-switches, one switch being provided for each generator. 
These switches are of the solenoid type, and work very rapidly. 
No difficulty is experienced in sychronizing the generators with 
these switches. From the oil-switches the current is taken through 
lead-covered cables to the bus-bars. All cables in the power-house 
are in fire-proof conduit, or are protected by barriers, so that in case 
of burning, the adjacent cables would not be injured. Selector- 
switches are provided, by means of which the current from any 
generator can be taken to either one of two sets of bus-bars. The 
selector-switches are interlocking with the oil-switches ; the arrange- 
ment being such that the circuit must be opened and closed with 
the oil-switches. From one set of bus-bars current is taken to the 
local distributing-board, through which the 2,200-volt current is 
distributed to the electric lighting system, the water-works pumping 
station, and to small factories in the town of Shawinigan Falls. 
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The transmission line is thre phase, each wire being a stranded 
lam in am cable composed of seven N 6 B & S wires. These wires 
arc spaced sixty inches apart, in the nil of an eqnilate trian. 
with the apex al ve shown in th photographs. 

Th'- | wer-line is transp 1 twit in its entire length, each 
trans po ition being one-third I i complete turn. 

A private telephone line is rung on the same poles 5 the 

power lin< th phone wires b % five feet from th nearest power 
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The telephon wire No 9 ir< are mount i 10,000-volt 

insula! >, and are trans] X) feet. Th lin iv 

i . brill;,- il 3 .li tly aft d 1 the neigh >ring powe 

At th inal station current ^ tak 1 tin h 1 hti 

ters md stati int "rupter ste] n trai 1 



K. \\ ipai • limilar to th I p-u] 1. 

Ub li the t tn inal stat >nandj if it' nthetran 

re in n ingl w i th a tra k in In 

form must be dismantled, it 1 b 1 <>n running 

this t 1 then n I und< the i 1 This tl 1 

handling the 11 >rm< 1 p 1 With t! 

il ren I, th trail I m w h al 1 ton that 1 

11;, incut • nhl alb th l- 

om 1 1 t'» I kepi 1: h-tension wi 
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the Scott in 1 ' at tl: 11- 
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\ il h' tlin inches Ion • ; i, ! whi h t mi 
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Motor- motors, to which are direct-connected 6o-cycle, 2-phase generators, 
Generators. frQm w ^{ c h current is delivered to the bus-bars of the Montreal 

Light, Heat cc Power Company for general distribution in the city 
of Montreal. The amount of energy thus being delivered is 6,000 
horse-power. During this year the additions to the plant will 
increase this capacity to 11,000 horse-power. It is expected to 
eventually use this station for the delivery of not less than 20,000 
horse-power. The additions to plant will include a duplicate trans- 
mission line between Shawinigan Falls and Montreal. 

As stated above, the minimum low-water flow of the St. Maurice 
River is sufficient to develop 125,000 horse-power. 

In the design of the generating station at Shawinigan and the 
terminal station in Montreal, this fact had to be kept in mind. The 
size of unit had to be proportioned, so that when the development 
was complete the number of units would not be excessive. In 
order to carry out this idea, the smaller units should be installed 

o ^ horse-power. Each 

bank of transformers was made 2,500 horse-power, and each motor- 
generator at Montreal was made 1,200 horse-power. 

This scheme was carried out in the present development of 
15,000 horse-power. The point has been reached, however, when 
larger units can be used with advantage, and the next extension 
made to the plant will have units of, at least, double the size of the 
present ones. When the plant is complete, the combination of 
large and small units will allow all machines to be run at maximum 

efficiencv. 

The plant in Montreal is of special interest to electrical 

engineers, inasmuch as at no other place have synchronous motors 
of like capacity been installed. By virtue of the properties of these 
synchronous motors it has been possible to keep a unity power 
factor on the transmission line. The construction of this line is 
shown in several of the illustrations. 

From the main transmission line at Joliette, a town located 
thirty-five miles from Montreal, current is taken off to a sub-station, 
where it is stepped-down through oil-insulated, natural-cooled trans- 
formers to 12,500 volts, and carried by a transmission line across 
the St. Lawrence River. The submarine cable consists of three 
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No. 6 copper conductors insulated with rubber, containing not less 

than 30 per cent, pure Para 6 32" thick. These three conductors 

are then laid into a cable and surrounded with jute. On the outside 

if this is 6 32" of rubber insulator. The sheath of 18" lead is pro- 

tected by an armor of No. 6 steel wire. Between the lead and the 

■ r is a layer of jute. The cable was tested to double potential 

minute, aid has been in successful operation since its instal- 

1; »n. Power to the extent oi 

to the Sore! Electric Company, which Company distributes the 

poi in th city of Sorel for lighting and manufacturing purposes. 

In a imilar manner current is shortly to be delivered from other 

i -stat is to various towns between Montreal and Shawinigan 

Falls of suflfi nt size to warrant doing so. 

At tin- fii t development above described two penstocks were 
r 1 for the Northern Aluminum Company, which Company 

I to use for its purposes direct current, and preferred to have 
nt 1<> ( >\ in a separate power-house, from that of the Shawin- 

i in Water & Power Company. From these two penst ks th 
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t manufacture of aluminum. At present this Company i 
using one of th | tocks and developing ov horse-power 

n it ; r-hou :. This development of powei >y means of three 
p wat( r-wheels having a capacity of 2,500 hors wer i h, 
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iid oi tin b t. The* itoi produce i ntinuous current at 

■ oi joo volts, which is can I to tlu smelting-room, about 






'1 works of the Northern Aluminum Company are much the 

I it of electro-chemical establishments in Canada. In these u rk 



m< illic aluminum is manufacture I from the oxide by the Hall 
proc This proc< S is the only one by which aluminum ha 

ever b< n produced in any considerable quantity in the United 

it Canada. These works have been in operation since 

1 90 1, producing aluminum continuously, and this plant 

the unequalled record of never having stopped it production 

1 single hour since starting. 

Th Northern Aluminum Company have also installed a wire- 
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drawing and cabling plant. The cable for the Montreal and Sorel 
transmission lines was manufactured in these works. 

This Company also has a plant for the electrical manufacture 



m 



of carbons for electrohtic purposes. 

The plant of the Shawinigan Carbide Company, Limited, 
is located some two miles from the power-house of the Shawinigan 
Water & Power Company, on the line of the Great Northern Rail 
road, at which point power is taken in the form of alternating 
current at 25,000 volts from the transmission line especially 
constructed for this purpose. This current is then reduced b; 
eans of the Carbide Company's transformers to 75 volts. 

The plant of the Carbide Company is a splendid example 
of modern mill construction, all the buildings being of steel and 
brick, and first-class in every particular. 

The plant is composed of three buildings : the main or factory 
building, the boiler house and laboratory building, and the store- 
house and office building. 

The main or factory building is 270 feet in length by So feet in 
w idth, one end of which is five stories in height, which part contains 
the conveying and hoisting machinery together with the storage 
bins and dust-col lectin g system, where the prepared mat< ils are 
gatl d and stoi 1 and fed to the carbide furnaces as required. 
The other portion of the building consists of the furnace room 
the 1 insformer room and the room for the automatic regulators. 

The electrical equipment consists of twelve 300-kilowatt trans- 
former and two 175-kilowatt t msforniers, tin lattei r use in 

connection with the motor equipment which operat* all the 
machinery in the building in addition to supplying current for 

a co-ton t ivelling c ine which operates the full length of the 

urnace 1 m. 

The t\\ ive lai er t tnsformers ar For supplying current 

to the carbide furna* 

The present capacity of the factory is 5,000 tons of carbid 
per annum. 

The >iler house contains the boilers for heating the build- 
in , together with coal storage capacity sufficient to carry the 
In tin. tern thi ;hout the winter. 
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The store-house and office building, located at one side of 
the main building, from "which it is separated by a private side- 
track, is 1 20 feet long by 50 feet in width, and one story high. 
In this building are provided offices for the superintendent of 
the works, bookkeepers, etc., also a can-making plant with a 
capacity of turning out 200,000 cans per annum. The carbide Output, 
when manufactured is packed in these cans, which contain 100 
pounds. They are hermetically sealed and the cabide protected 
absolutely from moisture or atmospheric decomposition. 

The works of this company are singularly well located for the 
purpose for which they are intended, having ample space for 
the handling of material and unexcelled railway facilities, there 
being two private tracks into the works which connect with the 
main line of the great Northern Railroad into Shawinigan Falls. 

Perhaps the most necessary element in the manufacture of 
carbide, is an abundance of electrical power at a low cost. It 
has been found that Shawinigan Falls was in a better position 
to meet this requirement than any other place in this country, and 
which condition combined with the splendid shipping facilities and 
the proximity to raw material, put the works of the Carbide Com- 
pany in a position to manufacture and ship its product at the 
lowest possible cost. 

While the plant, as it at present stands, has a capacity of 
5,000 tons of carbide per annum, the foundations and the grinding 
and hoisting plants are arranged for handling double that quantity. 

It is the intention of this company to utilize these works 
not only for the manufacture of calcium carbide, but for other 
products which may be profitably made by the use of the electric 
furnace. 

For the purpose of furnishing water to factories desiring to 
install their own water-wheels in their mills, a second development 
has been made about a half mile upstream from the canal of the 
first or main development. Here a concrete forebay has been con- 
structed, from which penstocks are taken to the mills, which dis- 
charge their water into the Shawinigan River (at that point at the 
same level as the water in the lower lake). 

The forebay for the second development was built on the shore 
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of the upper lake, where the depth of water at the lowest stages of 
the river is not less than twenty feet. The construction was accom- 
plished by first building a crib-work dam two hundred and fifty feet 
long parallel to and about one hundred feet from the shore. At 

ach end a wing was built connecting the bank. In the main dam 
ten openings, each ten feet square, were left near the bottom. This 
crib-work dam is intended not only as a coffer-dam for construction 
purposes but as a permanent protection from ice. It was therefore 
made of the most solid construction, and about forty feet high, so 
that the top is above high water. During the construction of the 
main wall the openings above referred to were closed and the space 
back of the dam kept dry by pumps. This forebav-wall pi per is 
built of concrete, forty feet high and twenty-five thick at the bottom. 
The outlet chamber < utains the usual steel rack and head-gates for 
the supplying of two penstocks twelve feet in diameter. The pen- 

tocks are built into the concrete wall, and one of them is extended 
through the embankment over which the railroad runs, as shown 
in the plan and profile, and down to the mill below, a distance of 
about a thousand U i. The pipe is built of steel % of an inch 
thick at th top and l / 2 inch thick at the bottom. It was carried 
thl Igh the bank in a tunnel which was filled with concrete 

iround the outside of tin- pipe. 

The second penstock i r rved for additional mills expected 
to be built in the vicinity of the pr< cut one. 

This . i iid water | r development is now being n d by 

the Bel i Pulp and Paper Co., owned and operated by Belgium 
capit 

This Company owns large tract I timber land in tin f- 

sh the St. Maurice from which the wood used in producing 

] id pulp is cut and floated down the river to the mill. 

Tin mill uilt on the 1 nk of the Shawiuigan river and i 

iboul three hundred f< t long by one hundred ad fifty wi<l< 

Twelve | indc to ther with wet machine pr. md other 



IK 



I 



oOO 




f tun und pulp. Tin mill hai a acity of one hundred 

tons per i dry weight pulp). A new | pc m hine ha 

entlv 1 en put into ration and tl Belj. C inpaii 
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are preparing to put in a second paper machine this summer, and 
expect soon to add plant for producing sulphite pulp and a paper 
mill of sufficient capacity to use all the ground wood which can be 

made by the present plant. 

Shawinigan Falls, organized under special charter from the 
Government of Quebec, has been built up along lines laid down 
after careful study and with the object in view of creating a model 
manufacturing town. The Company looked upon the acquiring of 
sufficient land for the laying down of a residential community as 
an imperative necessity for the benefit of the manufacturing 
establishments. The Company purchased the peninsula of land 
stretching from the St. Maurice river some few miles above the 
Falls across to the Little Shawinigan River, and containing almost 
one thousand acres. A portion of this was reserved for mill sites, 
the remainder, some five hundred acres, being laid out in town lots 
to be disposed of for residential purposes. The development of the 
town has been under the direction of competent engineers and is 
now complete, with excellent streets and all the necessary features 
of a substantial manufacturing community. The result has been 
that all buildings erected are largely of a substantial character 
and a number are handsome structures of brick and stone. 

The civic government has been under the direction of capable 
men, and expenditures have been wisely made. An evidence of 
this is the fact that the town now possesses a fire brigade, an up-to- 
date water supply and sewerage system, electric lighting, a market 

building, city hall, etc. 

The value of the assessed property in the town is at present 
$3,490,000 and is growing steadily. As the larger part of all the 
property belongs to the Power Company, it will be able to control 
the future development of the building operations along right lines, 
and at the same time enhance the value of the Company's property. 

The transportation facilities of Shawinigan Falls are furnished 
at present by the Great Northern R R. which operates between 
Quebec and Montreal, reaching Shawinigan Falls by a branch 
line of four miles. This road also makes connection with the 
Canadian Pacific Railway at Garneau Junction, a distance of twelve 
miles from Shawinigan. 
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It is expected that these facilities will shortly be increased by 
the building of a branch from the Canadian Pacific Railway, and 
there is also projected a new line from Three Rivers through 
Shawinigan Falls to a point north, where the road will intersect 

the Grand Trunk Pacific. 

Shawinigan Falls is only twenty miles from tide water at 
Three Rivers, situated on the St. Lawrence River, midway between 
Quebec and Montreal. These three cities are ports for ocean-going 
hips sailing to all parts of the world. 

There are, within a radius of ioo miles from Shawinigan Falls 
some thirty-five cities and towns, containing a population of approx- 
imately 200,000. 

The construction of transmission lines in various directions 

from Shawinigan Falls will make it possible for the Company to 
eventually supply a large amount of power to these various centres 
of population. It is also probable that in the near future, the appli- 
cation of the alternating current to the operation of railr* ds now 
►perated b\ team pov r will have reached a point of practicability 

vhich will make it p< to operate practically all of the steam 

lines within 100 miles of Shawinigan Falls by electric current 

lelivei to the various compann operating these roads. The 
fi: ]) in this direction is now being taken, arrangement 

having been made to equip the Shawinigan Falls branch (four 

mil. oftheGr N hern Railroad with the single-phase altern- 
ating^ ent system of the General Electric Company. 

It would taki al lit 2< >,ooo H.P. to operate th existing lines 
within the >ve radius. 

This ] mphlet is intend I to furnish an accurat description 
of the plant of this c mpany, and also to set forth ome of the 
n win- hawinigan Palls is a d< irable location for manu- 

turing indnstri 

While not 1 tuning that it combiiu in one location all 
] sible advantage . the contention is, that here may be found, a 
ippli- to a great many Industrie more of tin ntial element 

foi 5UC< ul operation than may be had at any other point. 
All f the illustrations are from photographs. 
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Development No. 2. ft of Paper Mill 

Back and Front Views of Construction 
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Transmission line over Ottawa River at Bout-de-T/s/e on 
Chateauguay and Northern Railroad Bridge 
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H"\\ vkn Murray. Secretary 



Directors: 



H- Robert Mackay, Montr i, P.Q 

Inn i Hank ol M-ii .1 I Uw 

John Jo\ .... Boston M 

ican Disti touting ( 



Tip is. Mc Doi GALL, 



- Quebec ?.\ 



Genera 1 Ma 1 mk 

\V. R. Wai - Ne* York, XV. 

i ident w m I 

William Mackenzie, Toronto, Ont. 

1 i « ii t l tad i Nortl ito 



D. Mi RPHY, 



' Ottawa, ( )nt 



i | i m C 

H. H. Mi i.\ [LLE, - - - Boston, M 

\ Northern R.R 

J. \. GREENSB 5, K C Moil I I 



J. E. Aldri 1 



Mont] il, P.Q. 



TKI X. 



Offices: Montreal, P.O. and Shawinigan Falls, P.O. 
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MANUFACTURERS WHO HAVE SUPPLIED 

MACHINERY AND EQUIPMENT 

Hsdraulic Equipment 
I. p Morris C mpany P" I] l>in 

Esch Wn & Co Zurich, Swit/kri d 

J 11 & ( SPl >, Ohio 

I. i) Governor Co I M * 

a: with Co York, Pa. 

Electric al Equipment 

West™ ho - Eli rRic & Mf< Co Pn «ur< Pa. 

Li an Gener \\. El .... Toronto 

Bl I El TRIC Ml CO t in ITI, O. 

Kerr & Co Loni 

(,,-.) a Incandi tArc Light C , . . . Nkv. Vo k 

Steel W ork and Auxili ary Apparatus 
1 1, .■ m.i. Cai i ; *Ii \\ kk . . Monti ai. 
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I'no ix B v [ri Wo M"> 

in Wei Co Wars Pa. 
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